Microscopical examination of the " buffy coat" is an accepted butnotwidely adopted haematological procedure. It is particularly valuable in the diagnosis of pernicious anaemia, aleukaemic leukaemia, malaria, and disseminated lupus erythematosus. In the diagnosis of anaemia in pregnancy and the puerperium this simple technique has received only scant attention; thus a mere mention of its use is made by Lille, Gatenby, and Moore (1954) . The purpose of this paper is to show how useful it can be in the diagnosis particularly of pernicious anaemia of pregnancy. Technique A heparinized or oxalated sample of venous blood is spun in a Wintrobe tube in the usual way for the haematocrit reading. The " buffy coat " is sucked along with the immediately subjacent erythrocytes and a very small amount of plasma into a long, fine pipette. This material is divided between two or three or more slides, depending on the amount available. To obtain an even film, the pipette itself or the corner of a clean slide is used to mix the cells and plasma before spreading; the material is then spread as for an ordinary blood film, and stained with Leishman's solution. The stained and now dry slide is prepared for microscopy by rolling a thin film of microil over it with a glass rod. This allows a 4-mm. objective to be used for scanning and the immersion lens to be swung in at once for the exact identification of doubtful cells.
The blood, whether in heparin or in oxalate, retains a satisfactory morphology for six to eight hours at room temperature; the structure of the leucocytes is largely destroyed in 24 hours, although megaloblasts may still be recognizable. At 4°C. the diagnostic criteria for megaloblastic anaemia are adequately preserved for 24 hours.
The Cytology of the Buffy Coat Certain blood cells are concentrated in the buffy coat (Rodan, 1949) . A detailed account of these is now given with comments on their significance in pregnancy and the puerperium. Nucleated Red Cells.-In normal pregnant women only a very occasional late normoblast is seen, but in cases of anaemia in pregnancy the nucleated red cells are often numerous and may be of specifically diagnostic type.
Megaloblasts or transitional megaloblasts afford the main criterion for the diagnosis of " pernicious anaemia of pregnancy." It must be stressed that in evidence for this diagnosis only polychromatic or well-haemoglobinized cells are reliable, as the earlier, basophilic megaloblasts are not sufficiently distinctive to allow of their being differentiated from early basophilic macronormoblasts or from the large, basophilic irritation lymphocytes which are often quite numerous in various types of anacmia. It is also emphasized that even in a severe megaloblastic case the nucleated red cells show a wide range of size and nuclear structure, and that only a variable minority are definitely diagnostic.
In cases of dimorphic anaemia the megaloblasts may be relatively small, though they show characteristic delay in nuclear maturation with (Goodall, Graham, and Cameron, 1956) .
Normochromic normoblasts may be found in anaemia secondary to pre-eclamptic toxaemia, but it should be borne in mind also that the signs of the pre-eclampsia are often secondary to anaemia, especially megaloblastic anaemia.
Thus it is particularly important that the buffy coat be examined in any patient with anaemia and preeclamptic toxaemia.
Macronormoblasts response to therapy. It is convenient here to comment on certain cases. The case with a macronormoblastic marrow showed intense leucoblastic activity, an almost pseudo-leukaemic picture, but responded to folic acid. Similarly three normoblastic cases (tabulated as " folic acid deficiency ") which were refractory to iron therapy (intramuscular in two) improved after receiving folic acid by mouth. These cases, though not classified on morphological grounds as " pernicious anaemia of pregnancy," are obviously closely akin biologically to the megaloblastic group. Table III shows th-reliability of the various diagnostic methods based on the need for folic acid. The total number of cases requiring folic acid was In Table III also it can be seen that from the point of view of assessing on morphological grounds whether a patient requires folic acid the buffy coat is much more reliable than the ordinary blood film and only a little less so than marrow biopsy. Thus the buffy coat was diagnostic in 24 out of 30 cases in which the marrow was diagnostic. In only one case in which the marrow was diagnostic did the buffy coat fail to raise any suspicion of folic acid deficiency. The patient had a urinary infection, and it is tempting to suggest that this complication may have prevented release of abnonnal cells from the marrow, just as the reticulocytes failed to escape from the marrow in the case of pneumonia described above (page 249).
From these facts and figures it is obvious that the microscopical examination of the buffy coat is a useful aid to the diagnosis of pernicious anaemia of pregnancy. It is fully diagnostic for severe cases of folic acid deficiency, will detect most of the moderate cases, and provides suggestive clues in many of the mild cases. Its use should obviate the need for sternal puncture in nearly all cases of anaemia in pregnancy, even refractory cases. Aithough sternal puncture in skilled hands is a minor operative procedure and not greatly upsetting to the patient, it appears to be particularly troublesome to pregnant women, in whom it should be used only if the morphology of the buffy coat, the other haematological data, and the clinical findings have failed to establish the exact nature of the anaemia. It is surely good practice that the justice of accurate diagnosis should be tempered with the mercy of avoiding a sternal puncture.
Summary
Microscopic examination of the buffy coat, controlled by marrow biopsy, has been applied to the investigation of anaemia of pregnancy, and, by giving a remarkably true reflection of the type of erythropoiesis in the marrow, has enabled the diagnosis of megaloblastic anaemia to be made even when the rest of the peripheral blood picture was not characteristic. Although a very occasional mild case of pernicious anaemia of pregnancy may be missed by examination of the buffy coat, the use of this simple method as a screening test for cases of anaemia in pregnancy and the puerperium allows one to obtain a diagnosis more easily and with a welcome reduction in the discomfort of the patient.
